Expression and in vitro activation of Manduca sexta prophenoloxidase-activating proteinase-2 precursor (proPAP-2) from baculovirus-infected insect cells.
Prophenoloxidase activation is a component of the immune system in insects and crustaceans. We recently purified and cloned a new prophenoloxidase-activating proteinase (PAP-2) from hemolymph of the tobacco hornworm Manduca sexta [J. Biol. Chem. 278, 3552-3561]. As the terminal component of a putative serine proteinase cascade, this enzyme activates prophenoloxidase (proPO) via limited proteolysis. To purify and study the activating proteinase for PAP-2 from this insect, we expressed the zymogen of PAP-2 (proPAP-2) in insect cells infected by a recombinant baculovirus that harbors the cDNA. To facilitate the purification of proPAP-2, we modified a commercial vector (pFastBac1) by inserting a synthetic DNA fragment encoding a hexahistidine sequence, allowing fusion of the affinity tag to the carboxyl terminus of a protein. After Spodoptera frugiperda Sf21 cells were infected by the virus, recombinant proPAP-2 was efficiently secreted into the media at a concentration of 5.9 microg/ml under the optimal conditions. After ammonium sulfate precipitation, the proenzyme was purified to near homogeneity by affinity chromatography on Ni(2+)-NTA agarose. Western blot analysis indicated that the recombinant proPAP-2 has a mobility slightly lower than that of the zymogen from M. sexta hemolymph. The molecular mass and isoelectric point of proPAP-2 were determined to be 47,573+/-11Da and 6.6, respectively. After the purified proenzyme was added to hemolymph from induced M. sexta larvae, it was rapidly activated by an unknown proteinase in the presence of peptidoglycan.